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In the Claims: 

Claims 1-39 were previously pending. 
Claims 1, 5, 7, 12, 15, 26 and 37 are amended. 
Claims 24 and 25 are canceled without prejudice. 
Claims 1-23 and 26-39 are pending. 

Listing of Claims: 

1. (Currently amended) In a computing d e vice having - a - proc ess or that 
generates a first address signal of a first width and one or more peripheral d e vic e s 
that are addr e ss e d with a sooond address signal of a sooond width that is gr e at e r 
than the first width, wherein th e s e cond addr e ss signal - i s- produced in th e 
computing device by concat e nating an address- extension from an addr es s 
extension r e gist e r with the firot addr e ss signal, a 

A method comprising: 

concurrently executing threads of a plurality of application programs in a 
computing device having a processor that generates a first address signal of a first 
width and which is coupled to one or more peripheral devices diat are addressed 
with a second address signal of a second width that is greater than the first width, 
wherein the second address signal is produced in the computing device by 
concatenating an address extension from an address extension register with the 
first address signal , wherein different ones of the threads indicate one or more 
address extensions to an operating system; 

storing the address extensions for use by the operating system; 

repeatedly switching between execution of the threads; and 
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prior to executing a particular thread, writing the address extension of a 
base address indicated by the particular thread to the extension register. 

2. (Original) A method as recited in claim 1, wherein the address 
extensions are indicated as a value of the second width. 

3. (Original) A method as recited in claim 1, wherein individual address 
extensions identify address ranges associated with one or more peripheral devices. 

4. (Previously presented) A method as recited in claim 1, further 
comprising calling an operating system device driver from one of the threads, 
wherein the device driver invokes an initialization function to indicate one or more 
base addresses. 

5. (Currently amended) A thread scheduler that oohodulco configured to 
schedule multiple execution threads for interleaved execution by a processor, 
whoroin the processor gen e rat e s a proc e ssor address signal that is combin e d with 
an extended address signal to create a peripheral address signal, wh e r e in th e 
extended addre s s - signal is produc e d from a valu e stored in an addr e ss -e xtension 
r e gist e r, and wh e r e in the value is writoablc and readable by the proc e ssor; the 
thread scheduler performing steps comprising: 

generating, via the processor, a processor address signal that is combined 
with an extended address signal to create a peripheral address signal wherein the 
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extended address signal is produced from a value stored in an addre ss extension 
register, and wherein the value is writeable and readable bv the processor; 

interrupting a first execution thread to execute portions of one or more 
other execution threads; 

recording the value from the address extension register to provide a 
recorded value; 

restoring the recorded value to the extension register after executing said 
portions of one or more other threads; and 

resuming the first execution thread after restoring the recorded value to the 
address extension register. 

6. (Original) A thread scheduler as recited in claim 5, wherein the thread 
scheduler records address extension register values associated with a plurality of 
interrupted execution threads and restores the address extension register values to 
the address extension register when resuming the associated execution threads. 

7. (Currently amended) One or more computer-readable storage media 
containing computer-readable code embodying a computer program that 
implements a thread scheduler that schedules multiple execution threads for 
interleaved execution by a processor, whoroin th e proc es sor - g e n e rat e s a proc ess or 
addre s s s ignal that is combin e d with an e xtend e d addr e ss signal to cr e at e a 
p e riph e ral addr es s s ignal, wh e r e in th e e xt e nd e d addr e ss s ignal is produc e d - from - a 
valuo stored in an addr e ss e xt e nsion r e gi s t e r, and wherein th e value is writ e able 
aftd r r e & et ablo by tho proc e s s or ; the thread scheduler performing acts comprising: 
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generating, via the processor, a processor address signal that is combined 
with an extended address signal to create a peripheral addr ess signal- wherein the 
extended address signal is produced from a value stored in an address extension 
register, and wherein the value is writeable and readable by the p rocessor: 

interrupting a first execution thread to execute portions of one or more 
other execution threads; 

recording the value from the address extension register to provide a 
recorded value; 

restoring the recorded value to the extension register after executing said 
portions of one or more other threads; and 

resuming the first execution thread after restoring the recorded value to the 
address extension register. 

8. (Previously presented) A method of scheduling multiple execution 
threads for interleaved execution by a processor, wherein the processor generates a 
processor address signal, comprising; 

executing a first execution thread; 

writing an address extension to an extension register; 

concatenating the address extension with the processor address signal to 
create a peripheral address signal used by the first execution thread; 

storing the address extension in a location other than the extension register 
to provide a stored address extension; 

interrupting the first execution thread to execute portions of one or more 
other execution threads; 
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interrupting the one or more other execution threads to resume execution of 
the first execution thread; 

restoring the stored address extension to the extension register before 
resuming executing of the first execution thread; and 

resuming execution of the first execution thread. 

9. (Original) A method as recited in claim 8, wherein each address 
extension identifies an address range associated with one or more peripheral 
devices. 

10- (Original) A method as recited in claim 8, further comprising: 

writing a second address extension associated with the one or more other 
execution threads to the extension register; 

concatenating the second address extension with a second processor 
address signal to create a second peripheral address signal used by the one or more 
other execution threads; and 

storing the second address extension in a second location other than the 
extension register. 

1 1 . (Previously presented) A computer-readable storage medium having 
computer-readable instructions thereon, that when implemented by one or more 
processors, cause the one or more processors to perform acts for scheduling 
multiple execution threads for interleaved execution by the one or more processors 
that generate a processor address signal, comprising acts of: 
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executing a first execution thread; 

writing an address extension to an extension register; 

concatenating the address extension with the processor address signal to 
create a peripheral address signal used by the first execution thread; 

storing the address extension in a location other than the extension register 
to provide a stored address extension; 

interrupting the first execution thread to execute portions of one or more 
other execution threads; 

interrupting the one or more other execution threads to resume execution of 
the first execution thread; 

restoring the stored address extension to the- extension register before 
resuming executing of the first execution thread; and 

resuming execution of the first execution thread, 

12. (Currently amended) A multi-tasking operating system for use in a 
computing device having a processo r that generat e s a first addr e ss flignal of a firot 
width and one or more peripheral doviooG that - ar e addr esse d with a second address 
signal of a second width that is greater than the first width, wherein the aooond 
addr e ss s ignal is - produced in *ho computing devic e by concatenating an address 
extension from an address extension r e gist e r with th e first addroco signal , the 
operating system being configured to perform steps comprising: 

generating, via the processor, a first address signal of a first width and one 
or more peripheral devices that are addressed with a second address signal of a 
second width that is greater than the first width, wherein the second address signal 
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is produced in the computing device bv concatenating an address exten sion from 
an address extension register with the first address signal 

concurrently executing a plurality of application program threads; 

storing address extensions corresponding to different ones of the 
application program threads; 

repeatedly switching between the application program threads; and 

prior to executing any particular thread, writing the address extension 
corresponding to that particular thread to the extension register. 

13. (Previously presented) A multi-tasking operating system as recited in 
claim 1 2> further comprising: 

a register initialization function that is callable by the threads to specify 
address extensions. 

14. (Original) A multi-tasking operating system as recited in claim 12, 
wherein each address extension identifies an address range associated with one or 
more peripheral devices. 

15. (Currently amended) One or more computer-readable storage media 
containing computer-readable code embodying a multi-tasking operating system 
for use in a computing device having a processor that generates a first address 
signal of a first width and on e or mor e p e riph e ral devices that aro addr e ss e d with a 
s e cond address signal of a se cond width that - is gr e ater - <han the firot width, 
wh e r e in th e s e cond addres s signal i s produc e d in th e computing d e vic e by 
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oonoatonating on address e xt e nsion from on addr e ss extension regist e r with the 
first addroas signal , the operating system being configured to cause the processor 
to perform acts comprising: 

generating a first address signal of a first width and a second address signal 
of a second width that is greater than the first width, wherein the second address 
signal is produced in the computing device bv concatenating an address extension 
from an address extension register with the first address signal and one or more 
peripheral devices that are addressed with the second address signal: 

concurrently executing a plurality of application program threads; 

storing address extensions corresponding to different ones of the 
application program threads; 

repeatedly switching between the application program threads; and 

prior to executing any particular thread, writing the address extension 
corresponding to that particular thread to the extension register. 

16. (Previously presented) A computing device comprising: 

a processor that generates a first address signal having a first width; 

one or more peripheral devices that are addressed with a second address 
signal having a second width that is greater than the first width; 

an address extension register that stores an address extension, wherein the 
address extension is combined with the first address signal to create the second 
address signal; and 

the processor being programmed to record the address extension being used 
by a first execution thread, to interrupt the first execution thread to execute 
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portions of one or mote other execution threads, to restore the rooorded address 
extension to the address extension register after executing said portions of one or 
more other execution threads, and to resume the first execution thread after 
restoring the address extension to the address extension register. 

17. (Original) A computing device as recited in claim 16 wherein each 
address extension identifies an address range associated with one or more 
peripheral devices. 

18. (Previously presented) A computing device as recited in claim 16 
wherein the processor is further programmed to record and restore address 
extensions for a plurality of execution threads. 

19. (Previously presented) A computing device as recited in claim 16 
wherein the processor is further programmed to perform the following acts upon 
interrupting the first execution thread to begin execution of the one or more other 
execution threads: 

recording the address extension being used by the one or more other 
execution threads; and 

interrupting the one or more other execution threads to resume the first 
execution thread. 

20. (Previously presented) A computing device comprising: 

a processor that generates a first address signal having a first width; 
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one or more peripheral devices that are addressed with a second address 
signal having a second width that is greater than the first width; 

an address extension register that stores an address extension, wherein the 
address extension is combined with the first address signal to create the second 
address signal; 

a multi-tasking operating system that switches between execution of 
different application programs; and 

a plurality of application programs that use different address extensions, 
wherein execution threads of the application programs register one or more such 
address extensions with the multi-tasking operating system to provide registered 
address extensions; 

wherein the operating system records the registered address extensions and 
automatically writes an address extension of a particular application program 
thread to the address extension register before switching to execution of said 
particular application program thread. 

21. (Original) A computing device as recited in claim 20, wherein each 
address extension identifies an address range associated with one or more 
peripheral devices. 

22. (Previously presented) A computing device as recited in claim 20, 
wherein the operating system records the registered address extensions in a 
memory table. 
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23* (Original) A computing device as recited in claim 20, wherein the 
execution threads of the application programs invoke operating system device 
drivers, the operating system device drivers registering said one or more address 
extensions with the multi-tasking operating system. 

24. (Canceled) 

25. (Canceled) 

26. (Currently amended) A computer program stored in a storage medium 
and configured for execution on a computer, the computer program being 
configured , when executed by the computer, to cause the computer to performs 
acts of: 

generating, via the computer, a processor address signal having a first width 
that is combined with an extended address signal to create a peripheral address 
signal having a second width that is greater than the first width, wherein the 
extended address signal is produced from a value stored in an address extension 
re gister by combining the extended address signal with the processor address 
signal, and wherein the value is writeable and readable by the processor; 

executing an interruptible execution thread of the program; 

writing an address extension value associated with the execution thread to 
an extension register and contemporaneously to a memory location; 

associating the memory location with the execution thread; 
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retrieving the value associated with the execution thread from the memory 
location when execution of the execution thread is resumed after being 
interrupted; 

writing the value retrieved from the memory location to the extension 

register; and 

resuming application of the execution thread. 

27. (Original) A computer program as recited in claim 26 4 wherein each 
address extension identifies an address range associated with one or more 
peripheral devices. 

28. (Previously presented) A computer program as recited in claim 26, the 
computer program being further configured to cause the computer to perform acts 
of alternately executing more than one execution thread. 

29. (Previously presented) A computer program as recited in claim 28, the 
computer program being further configured to cause the computer to perform an 
act of storing more than one address extension value in memory, each value being 
associated with a particular execution thread. 

30. (Previously presented) A computer program as recited in claim 28, the 
computer program being further configured to cause the computer to perform acts 
of: 
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storing more than one address extension value in memory, each value being 
associated with a particular execution thread; and 

loading the extension register with the value in memory associated with a 
particular execution thread prior to resuming execution of that execution thread. 

3 1 . (Previously presented) A computer program as recited in claim 28, the 
computer program being further configured to cause the computer to perform acts 
of: 

storing more than one address extension value in memory, each value being 
associated with a particular execution thread; and 

loading the extension register with the value in memory associated with a 
particular execution thread prior to resuming execution of that execution thread; 

wherein each address extension identifies an address range associated with 
one or more peripheral devices. 

32. (Original) A computer program as recited in claim 28, wherein the 
computer program executes an operating system device driver from an 
interruptible execution thread of the program wherein said device driver identifies 
a peripheral device to be accessed by the execution thread and identifies a value 
associated with the execution thread. 

33. (Previously presented) A computing device comprising; 

a processor that generates a first address signal having a first width; 
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a first peripheral device addressable with a second address signal having a 
second width that is greater than the first width; 

a second peripheral device addressable with a third address signal having a 
third width that is greater than the first width; 

an addiess extension register configured to store first and second address 
extensions, each of which may combined with the first address signal to create the 
second and third address signals, respectively; 

a multi-tasking operating system that switches between execution of 
different application programs; 

a plurality of application programs that use different address extensions, 
wherein execution threads of the application programs register one or more such 
address extensions with the multi-tasking operating system; 

wherein the operating system records the registered address extensions and 
automatically writes an address extension of a particular application program 
thread to the address extension register before switching to execution of said 
particular application program thread. 

34. (Previously presented) A computing device as recited in claim 33, 
wherein the first and second address extensions identify an address range 
associated with the respective first and second peripheral devices. 

35. (Previously presented) A computing device as recited in claim 33, 
wherein operating system records the registered address extensions in a memory 
table. 
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36. (Previously presented) A computing device as recited in claim 33, 
wherein the execution threads of the application programs invoke operating 
system device drivers corresponding to the first and second peripheral devices, the 
operating system device drivers registering the first and second address extensions 
with the multi-tasking operating system. 

37. (Currently amended) One or more computer-readable storage media 
containing computer-readable instructions that, when executed by one or more 
processors, implement a thread scheduler that schedules multiple execution 
threads for interleaved execution, wher e in tho thread oeh e dul e r causes an address 
s ignal to b e g e n e rated that io combined with an e xtended addross s ignal to cr e at e a 
periph e ral address signal, wher e in th e e xtended addre s s signal is produood from a 
value stored in an address e xt e nsion r e gister , the thread scheduler causing acts to 
be performed comprising: 

generating an address signal that is combined with an extended address 
signal to create a peripheral address signal, wherein the extended address signal is 
produced from a value stored in an address extension register: 

interrupting a first execution thread to execute portions of one or more 
other execution threads; 

recording the value from the address extension register to provide a 
recorded value; and 

restoring the recorded value to the extension register after executing said 
portions of one or more other threads. 
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38. (Previously presented) The computer-readable storage medium of 
claim 37, wherein the thread scheduler further causes an act of resuming the first 
execution thread after causing the act of restoring the recorded value to the address 
extension register to be performed. 

39, (Previously presented) The computer-readable storage medium of 
claim 37, wherein the thread scheduler ftirther causes an act of resuming the first 
execution thread after causing the act of restoring the recorded value to the address 
extension register to be performed, and wherein the thread scheduler further is 
configured to cause one or more processors to: 

record address extension register values associated with a plurality of 
interrupted execution threads; and 

restore the address extension register values to the address extension 
register when resuming the associated execution threads. 
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